introduction
The majority of previous studies on the development, nature, and spread of early Buddhism throughout Southeast Asia have focused on Buddhist art or archaeological sites. the art history approach primarily looks at issues concerning iconography, style, and influences from India and Sri Lanka, while the site-based archaeology approach usually examines religious architecture, monuments, material remains, and occupational sequences of settlements without necessarily attempting to explain how the wider environment influenced these factors. Consequently, little consideration has yet been given to understanding Buddhism from the wider perspective of its location within the landscape and its relationship to settlement patterns throughout the region, as well as the pivotal role it played in the shaping and trajectory of different societies. Furthermore, Buddhist scholars have focused almost exclusively on textual and epigraphic sources, which tend to be privileged over archaeological or art historical evidence, thus creating an inherent bias in understandings of this religion (e.g., Schopen 1997 : 1-22) .
these issues are addressed herein by focusing on the emergence and development of Buddhism in areas of northeast thailand and the Vientiane and Savannakhet provinces of Central Laos during the Dvaravati period (sixth through eleventh centuries a.d.).
1 Using this region and time frame as a case study, this article employs the theoretical framework of historical ecology coupled with insights and methods derived from landscape archaeology. It illustrates that the relationship between environment and settlement patterns is essential to understanding Buddhism, its interaction with society, and its art and architecture. the analytic approach used here shows that the role of Buddhism within society may differ considerably from that which has been proposed based purely on textual, art historical, or site-specific archaeological evidence.
there is some precedence for studies that explain and analyze Buddhism from a landscape perspective. Apart from Moore (2007) , most do not deal specifically with Southeast Asia, focusing instead on India, Sri Lanka, or China. Nevertheless, the works of Fogelin (2003) , Gunawardana (1971 Gunawardana ( , 1979 , Shaw (2004) , and Shaw and Sutcliffe (2001, 2003) provide the point of departure for this article. While their works are welcome contributions, they all share a common problematic element in their approach; that is, these scholars all view humanity and society as the primary agents in the creation of Buddhist landscapes, agricultural advances, and the emergence of settlement patterns. By taking a historical ecology perspective, however, this article illustrates that environment and ecology play active roles in shaping and sometimes even determining settlement distribution decisions made by societies and their cognitive and physical understandings of the landscapes they inhabit.
this article first looks at the research paradigm of historical ecology in relation to the study of Buddhism and landscape archaeology and discusses how it is applied in this study. Following from this, the interaction between Buddhism and society is described and two forms of monastic praxis are introduced, namely "urban monasticism" and "forest monasticism." Monastic praxis is an essential component in understanding the different ways in which Buddhism functioned in both society and the environment. the article then moves on to looking at settlement patterns and the evidence for Buddhism in the Khorat Plateau during the Dvaravati period. thirteen specific sites are discussed to illustrate the differing interactions that occur between urban monks and forest monks and their respective social and natural environments. the article concludes by discussing how the role and development of Buddhism in society should be reassessed by taking into consideration not only textual and artistic sources, but also environmental, social, and political conditions. historical ecology: landscape archaeology and its implications for the study of buddhism
Landscape archaeologists have recently shifted away from treating landscapes as purely physical phenomena to viewing them as cognitive constructs defined largely by how cultures or societies shape, create, and visualize them ( Knapp and Ashmore 1999; Layton and Ucko 1999; tilley 1994) . their approaches to Buddhism and its relationship to the landscape similarly focus primarily on humanity's ability to manipulate and shape its environment to suit its own ends. Landscape archaeologists then situate Buddhism within the anthropocentric setting by illustrating how this religion and its monasteries, architecture, artwork, and monks have all played active roles in physically and cognitively shaping particular landscapes. Buddhism becomes one more agent in the human manipulation and utilization of landscape. Shaw and Sutcliffe (2001, 2003) , for example, show in their survey and analysis of dam construction in the Sanchi area of Madhya Pradesh, Northern India, that the Buddhist sangha (monkhood) oversaw and controlled irrigation and subsequent agricultural production. their conclusion was reached by calculating the capacity of the dams, the scale of possible irrigation the dams could provide, and their spatial layout in relation to the religious structures at Sanchi. Barnes (1999) looks at more cognitive issues of landscape creation. She argues that certain natural features were clearly marked in Buddhist rock and cave art in China and Korea to remove ambiguity from the process of interpretation, resulting in viewers seeing and understanding these features as part of a Buddhist landscape. Fogelin (2003) also looks at spatial placement and lines of sight in interpreting the physical and cognitive landscape of the thotlakonda monastery and its surrounds in Andhra Pradesh. He then draws inferences regarding the relationship between the sangha and the lay community.
In the examples cited above, only limited attention was given to the ecological and geographical factors at play and the constraints and potentials they provide in regard to the creation of these Buddhist landscapes. In order to overcome this limitation, this article employs the research paradigm of historical ecology. Historical ecology bridges the divide between seeing humanity as the independent shaper of landscapes and seeing nature as the dominant force in determining human society.
2 As Balée (2006 : 76) points out, "Historical ecology is a research program concerned with the interactions through time between societies and environments and the consequences of these interactions for understanding the formation of contemporary and past cultures and landscapes." Historical ecologists recognize that there is a dynamic interplay between humanity and the environment. Human beings obviously manipulate their natural surroundings. As technology advances, their ability to shape rather than be shaped by the landscape also increases. this article particularly looks at technological advances in areas such as water management and agriculture as seen in the construction and management of canals, moats, and irrigation systems. technological advances also include the ability to create more visible and monumental architecture, including rock-cut caves and sculptures as well as free-standing structures such as stupas ( Buddhist reliquaries or commemorative mounds or monuments), viharas (assembly halls), and ubosots (ordination halls); these features in turn transform the physical and natural landscape.
to obtain "a historical understanding of human activities in the environment and how the environment itself came to be," historical ecology allows for multiscalar geographical and temporal perspectives ( Balée and erickson 2006 : 12) . Buddhist sites and landscapes must be viewed within both local and regional contexts as well as short-to long-term temporal frameworks. these are essential in any study that wishes to understand and document the spread and development of Buddhism in a given area or region.
there now follows a discussion on the relationship between Buddhist monasticism and society and how established views and presumptions about this phenomenon can be challenged and reassessed in light of the insights derived from landscape archaeology and historical ecology approaches.
buddhist monasticism and society: views from historic and ethnographic records the archaeological remains discussed here, such as sema stones ( Buddhist boundary markers), Buddha images, and moated sites, provide the best surviving evidence for studying the relationship between Buddhism, local communities, and patronage dynamics. early studies of Buddhism gave primacy to the written word; however, as scholars strove to understand the religion through examining texts that had been handed down and survived from antiquity, they developed a viewpoint of Buddhist monasticism as removed from society and essentially functioning in isolation. they argued that the ultimate goal for all Buddhist monks was to withdraw completely from society in all its facets in their struggle to attain individual enlightenment through meditation and an ascetic lifestyle. Scholars such as Marshall, Foucher, and Majumdar (1940) found support for their views in texts such as the Anguttara Nikaya (thera and Bodhi 1999 : v, 17 ) that strictly forbade the sangha from involving themselves in worldly affairs. In reality, Buddhist sanghas and societies have always existed in mutually interdependent relationships. Sanghas rely on Buddhist lay communities to provide daily sustenance and the basic necessities of life. Monasteries cannot survive without the active participation of their local communities. In general, the larger the monastery, the larger (or wealthier) the lay community needed to sustain it ( Bunnag 1991 : 166) . the lay community is meanwhile dependent on the sangha to perform religious rituals and rites of passage, such as funerals and marriage ceremonies, as well an essential educational role, particularly in regard to writing and literacy ( Bechert and Gombrich 1991 : 13-14; Bunnag 1991 : 167) . Perhaps even more important to the sangha and laity alike in modern thai Buddhism is the obtaining of merit by means of making donations at ceremonies such as the Kathina ceremony (Swearer 1995 : 23-25) .
Powerful social and political factors can come into play in the complex relationship between the sangha and society. In many instances in both South and Southeast Asia, past and present, royal patronage has played a key role in the development and spread of Buddhism ( Bunnag 1991 : 161-163) . emperor Asoka's conversion to the religion in the third century b.c., for example, facilitated its spread throughout his substantial empire in India (Chakrabarti 1995 : 196-197) . the sangha in turn could legitimize the royalty whose patronage they received. Being able to declare that a king was a chakra vartin (an idealized universal Buddhist monarch) or dhammaraja (a king who rules in accordance with the teachings of the Buddha) would be a powerful tool in the hands of an astute Buddhist monk. 3 the reciprocal arrangements that developed between royalty, the lay community, and the sangha further strengthened the bond between society and Buddhism.
that some monks might have actively sought to live in wealthy urban centers in hope of receiving patronage seems at odds with the Buddhist canon. Indeed, not all members of the sangha took such pragmatic approaches to participating in society. Some attempted to strictly follow the spiritual ideals at the heart of Buddhist texts by retreating from large-scale, usually urban-based, monasteries. they resided instead in forests, rock shelters, caves, or on mountainsides. this tradition of "forest monks" has a long history in South and Southeast Asia, and is still practiced to this day in countries such as Sri Lanka, thailand, and Burma (Conningham 1995; tambiah 1984) . In comparison to their urban counterparts, who are largely dependent on local communities for support, forest monks can choose to withdraw almost completely from society for long periods of time. As a result, they have no direct ties with the lay community.
While choosing isolation over interaction necessarily limits the size of the population of forest monks at their retreat sites and their ability to create monumental architecture or high-quality Buddhist art, forest monks nevertheless could gain spiritual prestige among lay believers. their retreats sometimes became pilgrimage sites where they were sought out for their spiritual or supernatural powers (Conningham 1995 : 232-235) . Forest monks thus interacted with society differently than urban monks. the mountaintop sites discussed herein could have fulfilled either function as retreat from society or pilgrimage center.
the two different forms of Buddhist monasticism are clearly visible in the archaeological record of India and Sri Lanka. Gunawardana (1971 : 24) provides evidence for what has been termed "monastic landlordism" in Sri Lanka in the form of ancient dams that have inscriptions linking them to monasteries in their vicinity. the inscriptions describe how the Buddhist monasteries were in possession of substantial tracts of land donated by local rulers and private donors. Furthermore, Buddhaghosa, writing in the fifth century a.d., describes how in cases where the sanghas received irrigation systems as gifts, they would take over the running and management of these works (Gunawardana 1971 : 57-59) . this suggests that the sanghas were actively involved in agricultural activities. Shaw and Sutcliffe (2003) have investigated similar phenomena in Sanchi. they argue that the control of water harvesting and irrigation facilities in the surrounding area from the third to second century b.c. onward was both a means of obtaining political legitimization by local rulers, who were the major donors, and a key strategy of urban monks to propagate their religion (2003 : 75) . they argue that:
[the sangha] were not so much concerned with "converting" local populations, but rather offered a set of practical incentives for locals to give their economic support to the monastery. the promise of religious merit is usually posited as the main incentive for buying into this new scheme; there were also worldly advantages such as the promise of increased yields and improved nutrition. (Shaw and Sutcliffe 2003 : 82) Some of the most reliable early evidence for the tradition of forest monasticism comes from Sri Lanka, where there exist over a thousand cave dwellings datable by inscriptions from the third century b.c. to the first century a.d. (Conningham 1995 : 228-229) . Interestingly, these caves were offered as acts of merit, with 30 percent of them being donated by local chiefs. Forty-seven percent of the donations have been classified as donated by "others," while only just over 6 percent were donated by royalty (Conningham 1995 : 230 ). It appears therefore that forest asceticism was supported mainly by local communities, not large urban centers, in Sri Lanka.
evidence for royal patronage of Buddhism in the Khorat Plateau comes in the form of inscriptions on two sema stones. For instance, according to Cha-em's (1989 : 235) reading of Inscription K404 from Ban Kaeng Village in the Kaset Sombun district of Chaiyaphum Province, at least one high-ranking individual who was known for her moral integrity and "dharma-filled wisdom" was interested in acquiring beneficial karma. Cha-em proposes that the person in question was named Cudamani, and that she was possibly a queen who gave important support to a certain King Srijayasimahavarman. Although this inference is not entirely supported by surviving epigraphic evidence (cf. Murphy 2010a : 268) and it is not possible to identify the exact names of the individuals involved, it remains plausible that the dedication of the semas was as much an act of religious merit as an assertion of political power.
the Hin Khon inscription ( K388) also concerns royalty involved in Buddhism. It was set up by a prince who had become a monk (rajabhiksu). He not only dedicated four semas made of high-quality stone but also gave large donations to the sangha (Filliozat 1981 : 84; Woodward 2005 : 104) . It is therefore clear that Buddhist monks in the Khorat Plateau were tapping into circles of political power in order to help propagate and embed the religion within society at large. the evidence and discussion presented above illustrates that the traditional textbased view of Buddhism as functioning in isolation from society is largely an ideal that was usually only achieved in practice by forest monks. the tradition of forest monks functioning on the periphery of society would not have facilitated, and does not explain, the widespread distribution of Buddhist communities or the emergence of monumental Buddhist art and architecture. Furthermore, the evidence from Sri Lanka, Sanchi, and the Khorat Plateau all suggest that patronage came primarily from lay communities wishing to partake in the merit-making process and local rulers seeking to increase or perhaps maintain legitimacy.
research setting: the spread of buddhism in the khorat plateau during the dvaravati period the Khorat Plateau as defined in this article encompasses the regions of northeast thailand and the lowland areas of Central Laos. 4 the Khorat Plateau lies at an average height of about 170 m above sea level and dominates the physical geography of the area. It is bordered by the Phetchabun and Dangrek mountain ranges to the west and south, respectively, and to the north and east by the course of the Mekong river and the troung Son Cordillera mountain range in central and southern Laos ( Fig. 1) . Unlike thailand's great alluvial plain, which is drained by the Chao Phraya river and provides excellent conditions for rice cultivation, the Khorat Plateau is ill-suited for this type of agriculture. Soils are poor in quality and prone to salinity. Furthermore, rainfall throughout the region is irregular, resulting in drought and flooding at various times throughout the year ( Kermel-torres 2004 : 162) . It is unsurprising, therefore, that the majority of early archaeological sites, including those of the Dvaravati period, are located along tributaries or within close proximity to the Chi, Mun, or Mekong river systems. these river systems are characterized by wide alluvial valleys, with the Mun and Chi rivers in particular stretching across almost the entire length of the region. the moated sites discussed here are located almost exclusively along these river systems, indicating the essential role that these waterways played not only in the distribution of settlement patterns throughout the region but also in regard to the spread and establishment of Buddhism.
the spread of buddhism in the khorat plateau during the dvaravati period this article now discusses the spread of Buddhism to the Khorat Plateau during the Dvaravati period. It argues that the dissemination of Buddhism into the region largely followed the distribution of preexisting settlements, while recognizing that there were two types of Buddhist sites in the region: urban monasteries and forest monk sites. the location of monasteries was largely restricted to urban settlements. Forest monk sites were less bounded, and spread into areas that were less densely populated and less dependent on agricultural production. to track the trajectory and spread of Buddhism in the region, three major forms of evidence are analyzed in this article: moated sites, earthen mounds, and sema stones. Moated sites represent the major urban settlements of the period and are therefore the key locations into which Buddhism spread. earthen mounds are normally associated with moated sites; upon excavation, they usually turn out to be Buddhist structures of some kind (e.g., stupas). the third form of evidence is sema stones or Buddhist boundary markers (Murphy 2010a) . these large objects, usually carved out of sandstone or sometimes laterite, are found throughout the region. they represent one of the best forms of surviving evidence for the spread of Buddhism into the Khorat Plateau. Data were collected during survey work carried out in the region by the author from October 2007 to November 2008 (Murphy 2010b) .
this research documented 45 Dvaravati period moated sites in the Khorat Plateau, some of which have origins in prehistoric periods (Fig. 2) . the distribution of the Dvaravati period moated sites reveals their dependence on the Mun and Chi river systems, since all but three are located on these two rivers or their tributaries. the courses of these tributaries and streams are usually adapted to feed the moats either for flood control or irrigation purposes. the placement on or near these river systems would also have played a vital role in terms of trade, transport, and communication.
Moated sites consist of single or multiple moats, usually accompanied by a rampart; the sites themselves span between 40 and 170 ha (Supajaya and Vanasin 1983) . Some sites, such as Muang Sema, evolved and expanded over time, with additional moats added to increase the interior area of the settlement (Moore 1988 : 9) . religious structures such as stupas are clearly present at five of these sites; further archaeological investigation of other sites could reveal similar evidence. earthen mounds are located at moated sites in numerous instances. However, 18 of the earthen mounds surveyed are not located within this site type. these earthen mounds may represent hinterland settlements consisting of small-scale communities. Consequently there is much less evidence of Buddhist remains at these earthen mounds than amongst those found at moated sites.
Sema stones provide a unique means of tracking the spread and location of Buddhism in the Khorat Plateau during the Dvaravati period, with 110 sites and over 1200 of these monumental stone objects documented to date (Murphy 2010b : 145-146; 2013) . Sema stones are present at 26 out of the 45 moated sites discussed here (Fig. 3) .
the function of semas is to demarcate Buddhist ritual space. During this period, they were usually placed around ubosots, stupas, and sometimes Buddha images (Murphy 2010a : 268) . Some forms of Buddhist religious architecture, such as ubosots and viharas, have not survived as they were usually made of perishable material, such as bamboo and straw weave ( Krairiksh 1974 : 42; Murphy 2010a : 274) . Since semas are made of a durable substance, they survive to this day. the presence of semas is a clear indication that a functioning Buddhist community once existed at a site. the number of semas indicates the size of the Buddhist community. Some sites with earthen mounds have between 8 to 15 semas, indicating that monasteries were located within small rural communities. Large-scale moated sites such as Muang Fa Daed have over 170 semas, indicating that a large Buddhist community was present. the presence or absence of artwork on semas is another important indicator in tracking the growth of Buddhism in the region. Semas carved with high-quality Buddhist art, usually jataka tales (stories about previous incarnations of the Buddha), represent well-developed Buddhist sanghas receiving active patronage from lay believers and local rulers. Semas lacking art or designs of any considerable artistic merit imply lessdeveloped Buddhist communities.
the two maps shown in Figure 2 and Figure 3 reveal that the majority of moated sites, earthen mounds, and sites with sema are located on or nearby the major river systems of the Mun, Chi, and Mekong. Large river systems in Southeast Asia functioned as primary means of transportation, communication, and trade, so large-scale settlements were usually located on and dependent upon these geographic features. this returns us to historical ecology, a research paradigm that allows us to consider how environmental factors helped shape and determine the spread of Buddhism. the size, characteristics, and agricultural potential of sites in the Khorat Plateau during the Dvaravati period would have had a direct impact on the ability of Buddhism to spread within the region. If monasteries wished to maintain large populations of monks, they needed sufficiently large lay communities to support them. Lay communities had to be producing sufficient surpluses of food and other resources to support monastic communities. therefore, large-scale monasteries could only flourish in areas that had sufficient agricultural resources owing to their location in regard to river systems in the region. the spread and growth of Buddhism was therefore to a certain extent dependent upon and determined by ecological factors and how effectively these factors could be harnessed, not only by local lay communities but most likely by the sangha as well. Forest monks, on the other hand, survived largely independently of lay communities. Small groups living an ascetic lifestyle needed little in the way of food or donations from local communities to support them. they were therefore less dependent on ecological factors and could choose anywhere they wished to live. the environment nevertheless determined their choice of retreat sites. their primary criterium for their retreats was isolation. If there were no suitable mountains or caves in the vicinity, a monk might choose to retreat into the forest instead. Alternatively, if there was little forest cover in the area due to swidden agricultural activities or intensive rice farming, a monk might choose a mountain or hilltop for his retreat. Only in the sense of having their choices restricted was this type of monk dependent on the environment.
this division into two site types, urban and forest monasticism, can be observed in the archaeological record and in the site distribution patterns of the period and region under discussion here. the majority of Buddhist remains, such as stupas, ubosots, semas, Buddha images, and votive tablets come from large-scale moated sites. As a rule, the larger the site, the denser the evidence for Buddhism in the area. Furthermore, moated sites at this time were located almost exclusively along two major river systems, the Mun and the Chi. Forest monk sites, on the other hand, were located away from the major river systems and moated sites, illustrating their relative independence from these ecological and anthropological features. they were primarily found on hilltops, mountaintops, and forested mountainsides. As discussed below, in a number of instances, these sites include images carved into the rock face of the Buddha reclining in the mahaparinirvana posture. 5 It has been noted already that moated sites in the Khorat Plateau have a long history, dating back as far as the Bronze Age. It is generally agreed that settlements were located primarily within the moats in prehistoric times. However, following the arrival of Buddhism, an interesting change occurs in the settlement plans of moated sites. At a number of major sites, Buddhist monuments are located both inside and outside the moats. this phenomenon is discussed in detail below.
case studies A number of key sites found throughout the Khorat Plateau are now discussed to illustrate the characteristics of both urban monasticism and forest asceticism. the five moated sites to be discussed are Muang Fa Daed, Muang Sema, Ban Kut Ngong, Ban Khon Sawan, and Ban Muang Fai. the eight mountaintop sites showing potential evidence of forest monasticism are Phu Phra Bat, Vang Sang, Dan Sung, Wat Phu Kao Putthanimit, Phu Bor, Phu Wiang, Wat Doi thepharat, and Phnom Kulen (Fig. 2) . the five moated sites illustrate the nature and extent of Buddhist remains present at settlements of this type, while the eight mountaintop sites are evidence for the existence of isolated Buddhist groups that withdrew from society. these sites were chosen for analysis because they provide some of the best available examples and evidence for the emergence and existence of Buddhism in the Khorat Plateau. It must be noted, however, that the choice of sites was based on information and data available at present. to date, the majority of archaeological research in the Khorat Plateau has focused on prehistoric periods, while comparatively little research has been done in historic periods such as the Dvaravati. Much further work therefore needs to be done throughout the region to provide a clearer picture of this formative period in both the history of thailand and Buddhism.
Moated Sites
Muang Fa Daed -Measuring 171 ha in total, Muang Fa Daed was one of the largest Dvaravati period settlements in the Khorat Plateau. Situated on the Pao river, a tributary of the Chi, it was not only close to a steady and reliable water supply, it also occupied an advantageous position in terms of trade and transportation along the river system, facilitating access to the Sakhon Nakhon basin to the north and the Chi river system to the south. the site represents a flourishing Buddhist culture within the Khorat Plateau. this is evident in the extent of Buddhist remains, including 14 stupas, an ubosot, and over 170 sema stones, many of which display high-quality Buddhist art.
In order for Buddhism to have taken hold to such an extent, the sangha must have had the active support of the lay community and, most likely, the rulers of Muang Fa Daed themselves. the location of the ubosot, a key monastic building, is particularly suggestive of a dynamic relationship between the sangha and the lay community. It is located close to the center of the site on an east-west orientation (Indrawooth 2001 : 104, map 1) . Only a sangha that was willingly and actively participating in society would choose to locate its monastery in such a central and prominent area of the settlement.
With the establishment of Buddhism at the site, we observe changes taking place in urban planning and the layout of the settlement. Seven stupas were placed directly outside the moat, in effect ringing it (Indrawooth 2001 : 104, map 2) . this is an important cognitive shift in the way landscape was constructed and viewed. Prior to the arrival of Buddhism, there seems to have been a clear separation between inside and outside the moat. However, with the flourishing of this religion, the divide was altered somewhat. Instead, we see religious structures being placed outside the moat, acting to define the extent and limits of the settlement (compare location of stupa remains in Figs. 4 and 5) . this calls into question the idea that the moats were primarily defensive, as it appears that by the Dvaravati period the settlement had expanded beyond these watercourses. However, it is still possible that the moats could have provided protection for the inhabitants, as those located outside of them could take refuge within if external threats arose.
the placement of religious structures such as the seven stupas surrounding the site and the ubosot located in a central position illustrate that by the Dvaravati period, Buddhism had firmly established itself within this major settlement. Furthermore, the extent of the monumental architectural remains and the high-quality artwork found throughout the site ( best exemplified on the sema stones) suggests that Buddhism was receiving a great deal of patronage from the settlement's elite and ruling classes by this time.
Muang Sema -the large moated site of Muang Sema is located on the Lam ta Khong river, part of the Mun river system, in Sung Noen district, Nakhon ratchasima Province. It covers an area of over 150 ha (Moore 1988 : 9) . the site has been divided into three phases of occupation ( Wangsuk 2000 : iv) . the earliest phase dates from the fourth to the fifth century and shows similarities in material culture with the Late Prehistoric period, particularly in regard to the Phimai Black pottery that was discovered during the course of excavations. the second phase dates from the sixth to the ninth century and represents the period in which Buddhism was adopted at the site. the third phase, from the ninth to the twelfth century, shows evidence of growing Khmer influence as indicated by the presence of Buriram ceramics and Sung dynasty ware.
the site originally consisted of one moat; however, a second was added during the third phase with a Khmer prasat (temple) located at the center, greatly increasing the area of the settlement. It is clear from the archaeological record that the area enclosed by the first moat dates to the Dvaravati period and remained in use throughout the occupation of the site ( Wangsuk 2000) . However, it is unclear when exactly the second moat was added. As no excavations have been carried out on this feature to date, further research is needed to clarify this issue.
As with Muang Fa Daed, Muang Sema shows ample evidence for the adoption of Buddhism. Perhaps the best-known archaeological feature from this site is an 11 m long sandstone sculpture of a Buddha lying in the mahaparinirvana posture. A replica image is located in front of it and is covered in gold leaf. Both images are still worshipped today and are surrounded by offerings such as flowers, candles, and incense. the site is also known for the discovery of a dharmacakra (wheel of law) sculpture in close vicinity to the Buddha image. 6 excavations carried out by the Fine Arts Department of thailand and the National Museum in 1980 focused on the area surrounding the image of Buddha in mahaparinirvana posture that is situated some 500 m outside of the moat ( Wangsuk 2000 : 42-43) . the excavations revealed the foundation of a large building (6.50 × 26 m) that originally housed the Buddha image. the building was a two-room structure classifiable as a vihara. the main room held the Buddha image, and a small room at one end perhaps functioned as an antechamber.
excavations in 1999 focused on nine monuments, seven of which were located within the moat with the remaining two (Monuments 8 and 9) located just outside the northern moat. Five of these interior monuments turned out to be small Dvaravati period stupas, either four-sided or eight-sided in design, ranging from 6.12 × 6.40 m to 6.70 × 10.90 m in size. Monuments 8 and 9 on the exterior also appear to be small stupas.
Monument 1 is the largest structure at the site, and is situated roughly in the center of the settlement. It measures 45 × 50 m and has an entrance facing south ( Wangsuk 2000 : 44-46) . It most likely represents a vihara, and therefore the center of a monastery. the ground plan of Monument 4, measuring 8.25 × 13.50 m, led Wangsuk (2000 : 45) to identify it as another vihara. She noted, however, that it was surrounded by sema stones. Since semas usually demarcate ubosots rather than viharas, it is more likely that this building was an ubosot (Murphy 2010a ). this interpretation is strengthened by the fact that Monument 1 appears to be a vihara. A monastic complex usually required both a vihara and an ubosot. the former was usually the larger of the two buildings, as it functioned as a place where the lay community could gather to pray or hear sermons. the ubosot only needed to be large enough to accommodate the monks as they performed prescribed rites and rituals. It seems therefore most likely that Monument 1 was the vihara and Monument 4 the ubosot.
the seven monuments located within the moat lie within close proximity to each other, none being farther than 100 m apart. the presence of a vihara, an ubosot, and numerous stupas located close to the center of the site illustrates a monastic community firmly situated within the urban framework of Muang Sema ( Wangsuk 2000 : 209, map 1) . However, as with Muang Fa Daed, religious structures are also located outside the moat. Monuments 8 and 9, the Buddha image, and a vihara 500 m to the southwest again suggest that Buddhism played a key role in altering the cognitive and physical landscape of settlement patterns.
the extent and positioning of the Buddhist remains at Muang Sema illustrate the close relationship established between the sangha and the lay community. the resources needed to construct the viharas and the Buddha image would have called for substantial donations and almost certainly patronage from the settlement's ruling elite, once more emphasizing the reliance of the sangha upon the urban milieu in which it found itself.
Ban Kut Ngong and Ban Khon Sawan -Ban Kut Ngong and Ban Khon Sawan are both located in Chaiyaphum Province in close proximity to the Chi river system. 7 they both illustrate the presence of Buddhism at urban settlements. Since no comprehensive archaeological excavations have taken place at either site, the evidence for Buddhism comes from the presence of sema stones, not religious structures. the large numbers of these objects discovered at both sites, and the level of artistic execution exhibited on these stones, reveal that Buddhist communities were present and most likely interacting with the lay community in ways similar to the Muang Fa Daed and Muang Sema sites.
For instance, there are 27 sema stones at Ban Kut Ngong, 10 of which are carved with illustrations of jataka tales. two sema show a high level of artistic skill in the execution of these images. they are as aesthetically fine as the art that was then being produced in the Dvaravati heartland of Central thailand (Fig. 6) . A similar phenomenon is observed at Ban Khon Sawan, where out of 42 sema located at this site, 12 are carved with jataka images. the presence of numerous sema at both sites indicates that there was a relatively large monastic community present. Furthermore, the quality of the artwork points to the presence of highly skilled artists. It can be concluded that active support was given to the sangha by the lay communities at both these sites. Acquiring large quantities of high-quality stone and running an artistic workshop would not have been achievable by the monastic community alone. It is much more likely that the stone was obtained and donated by the lay community, or (as Inscriptions K404 and K388 suggest) by wealthy patrons or rulers.
Ban Muang Fai -this is a large moated site in Buriram Province. 8 Although no systematic excavations have taken place to date, four significant finds suggest this was a Buddhist site. these finds include three bronze statues and one stone statue. two of the bronze statues represent Bodhisattva Maitreya (the future Buddha or Buddha-tobe); the third depicts the Buddha in a standing posture. the stone statue shows a Buddha seated under a naga (serpent deity in both Hinduism and Buddhism) ( Diskul 1971) . the bronze standing Buddha image and one of the Maitreya images are each over a meter tall and exhibit extremely accomplished artistic and technical abilities. Images of this quality could only be produced by highly skilled artisans, operating out of an established workshop that we can presume was located at the Ban Muang Fai site. therefore, we can infer that the lay community present at Ban Muang Fai was actively engaging in Buddhist religious practices. the ability to produce such highquality bronze and stone images also indicates a considerable degree of patronage and support. Once again this illustrates that the Buddhist sangha and lay community were actively interacting with each other, and that considerable local resources (such as bronze, stone, and wood) were being channeled into Buddhist religious activities. the five moated sites discussed above suggest that Buddhism had spread into the Khorat Plateau by the Dvaravati period and become firmly established at key settlements in the region. the scale and sophistication of the architectural remains, artwork, and religious images present at these sites would only have been possible through large-scale donations and patronage from the lay community and local rulers. the quality of the artwork on sema found at Muang Fa Daed, Ban Kut Ngong, and Ban Khon Sawan, and the bronze casting skills represented by the Ban Muang Fai images could only have been produced in established workshops that required considerable investment. It is unsurprising that this scale and level of production is only found at large moated sites. the production of Buddhist art was therefore not only dependent on spiritual concerns but also influenced by environmental, agricultural, economic, and political factors.
A further significant feature associated with the arrival of Buddhism was the alteration of the landscape of moated sites. the construction of religious structures outside of moats suggests that earlier conceptions of interior versus exterior had changed and the physical and cognitive understandings of the landscapes of such settlements reconfigured.
Mountaintop Sites
Phu Phra Bat -this site is located on the Phu Phan mountain range in Ban Phue district, Udon thani Province. the mountain range is still covered with hardwood forest today, which indicates what the environment must have been like during the Dvaravati period. the site covers an area of about 10 km 2 , and is at an average height of 320-350 m above sea level, rising 120-160 m above the plain below. It shows evidence of both prehistoric and early historic ( Dvaravati period) habitation (Chutiwongs 2000 : 48) . Numerous rock shelters throughout the site exhibit prehistoric wall paintings; evidence for Buddhism comes in the form of sema stones and Buddha images carved into the rock face.
there are 23 Buddhist sites spread out across the top of the mountain range, suggesting there was a sizable monastic community here during the Dvaravati period. Prior to their use as Buddhist habitats, these shelters were used by prehistoric inhabitants. the placement of sema stones around many of these structures could have been an attempt to "Buddhisize" these formerly "animistic" locations. the sites consist of rock shelters adapted for habitation with little use of permanent building material such as brick. Due to natural erosion, many of the rock shelters have quite unusual shapes that seem to defy gravity: they can be described as somewhat mushroom-like in that they are slender in the middle and have wide, overhanging tops. Chutiwongs has suggested that these rock formations may have been chosen by Buddhist monks not only for their practical value to provide shelter, but also for their mystical appeal (2000 : 43). Geological and environmental factors such as this therefore also help us to understand the appeal of certain locations over others.
the most remarkable rock shelter is known today as Usa's tower. It consists of a natural rock formation combined with a brick structure that creates a small chamber, with one door and two windows (Fig. 7) . It most likely functioned as a monk's cell, which was perhaps accessible by ladder. Many of the rock shelters have been worked to form suitable places for meditation. Usually their floors have been leveled and smoothed, or their roofs dug out, to allow for a person to stand within the shelter; some were large enough to accommodate up to ten monks at a time. One location particularly emphasizes the spiritual inspiration that can be provided by natural settings. A seat for meditation has been carved out of the natural rock in a shaded spot at the edge of a cliff, with views of the plains below, providing an ideal environment for spiritual contemplation (Chutiwongs 2000 : 46) . the site of Phu Phra Bat represents one of the best examples in Southeast Asia of a monastic forest community in existence during antiquity. Based on the number of rock shelters present and that each shelter could house between two and ten monks, we may estimate that up to one hundred monks could have inhabited the site at any given period. the presence of naturally occurring rock formations suitable for remodeling into habitats, a plentiful water supply, ample forest cover, and the relative isolation of the hilltop all made Phu Phra Bat an ideal choice for those withdrawing from society in order to seek spiritual enlightenment.
Connection with the lowland Buddhist communities would still have taken place, to a limited extent. In the area directly surrounding the Phu Phan mountain range there were numerous Buddhist sites along the river systems, particular the Huai Mong river, a tributary of the Mekong where six lowland sites have been located (Murphy 2010b : 173-174) (Fig. 3) . the monks from these communities could have spent time in retreat at Phu Phra Bat, particularly during the rainy season (the traditional period for retreat). Pilgrimage to Phu Phra Bat by the lay community was also a likely activity. Forest monks may have been specifically sought out in the belief that they had superior spiritual or even mystical powers compared to their lowland counterparts (Conningham 1995 : 232-235) . therefore, while the site of Phu Phra Bat was separate from lowland settlements, it was not entirely disconnected from them. Dan Sung and Vang Sang -these two sites in Vientiane Province of Laos are very similar in their location and characteristics to Phu Phra Bat. Dan Sung is located approximately 50 km to the north of Phu Phra Bat, while Vang Sang is approximately 40 km farther north again. Both sites are located in mountain foothills and, as at Phu Phra Bat, have numerous Buddha images carved into the rock face, forming small grottos ( Lorrillard 2008 : 116-127, 168, 172) (Fig. 8) . Stylistically the Buddha images are similar to those found at Phu Phra Bat, being classifiable as Dvaravati art; however, a number of them also show some Khmer features and may thus be somewhat later in date, circa tenth to eleventh century ( Lorrillard 2008) . these two sites were clearly following similar spiritual practices and traditions to the monks of Phu Phra Bat, and their geographical proximity suggests that these sites may have been part of the same tradition of forest monks that began to emerge in the Khorat Plateau around the seventh to eighth century onward. Furthermore, like Phu Phra Bat, both sites were located close to lowland Buddhist communities, once again suggesting pilgrimage and connection between the two (see Fig. 3 ).
Phu Wiang, Phu Bor, Wat Phu Kao Putthanimit, Wat Doi Thepharat, and Phnom Kulen -evidence for Buddhism spreading from the lowlands to the highlands is further attested by five sites that possess images of the Buddha in mahaparinirvana posture. Images have been carved into overhangs in the rock face at the top of the mountains on which Phu Bor, Phu Wiang, and Wat Phu Kao Putthanimit are located (Fig. 9) . As with Phu Phra Bat, the surrounding mountainsides are heavily forested today, allowing us to infer that a similar environment existed during the Dvaravati period. Phu Wiang, Phu Bor, and Wat Phu Kao Putthanimit are all located along the Chi river system, close to two of the densest concentrations of lowland Buddhist sites (Murphy 2013 : 218-223 10 the site itself is approximately 340 m above the surrounding plains and provides a commanding view of the landscape below. the site of Wat Phu Kao Putthanimit also possesses excellent views of the plains below, and evidence for the existence of a monastic community is further attested to by Dvaravati sema stones found at the site. their presence indicates that there was probably also some form of religious structure present, most likely an ubosot or vihara.
Another statue of the Buddha in mahaparinirvana posture is located at Wat Doi thepharat, in the Huai yang subdistrict, Muang district, Sakhon Nakhon Province. It is located at the foot of the mountainside, approximately 20-30 m above the plain. the area is still forested at present, although rice farms now reach the foot of the mountain. An example outside the Khorat Plateau should be mentioned for comparative purposes. On the top of Phnom Kulen Mountain in Cambodia, approximately 50 km outside Angkor, a small Buddhist community existed between the eighth and ninth centuries. this is evident by the presence of sema stones at two separate sites, tun Mas and Ban Gre ( Boulbet and Dagens 1973) . Close to these sites is located a Dvaravati style Buddha image in mahaparinirvana carved into the rock face. 11 these five locations with images of Buddha in mahaparinirvana most likely functioned as isolated communities of forest monks, similar to those operating at Phu Phra Bat, Vang Sang, and Dan Sung. the sema stones from Wat Phu Kao Putthanimit in particular indicate the presence of a Buddhist community. However, as with the latter three sites, these locations may also have functioned as pilgrimage sites for nearby lay communities. their relative proximity to lowland settlements, the presence of Buddha images carved into the rock face, the natural forest environment, and the panoramic views offered of the plains below would all have enticed lay believers to make pilgrimages to these sites. Add to this the presence of forest monks, most likely held in high esteem by lay believers, and the argument for pilgrimage becomes stronger. therefore, while the sangha at these sites would have lived in relative isolation, a certain degree of interaction with the wider secular world was still a distinct possibility.
the choice to portray the Buddha in mahaparinirvana in mountain locations is an interesting one. Apart from the example at Muang Sema, no other Buddha images in this posture have been found at lowland sites in the Khorat Plateau during the Dvaravati period. the fact that at Phu Wiang, Phu Bor, Wat Phu Kao Putthanimit, Wat Doi thepharat, and Phnom Kulen the Buddha was depicted in this fashion indicates that it must have had a particular significance to these forest monks. It also illustrates a certain commonality of tradition among the monks who inhabited these isolated sites.
All eight forest retreat sites discussed here represent a form of Buddhist monasticism that favored some degree of isolation from society. Not reliant on the patronage of the lay community or local rulers, these members of the sangha were freer to choose where to locate-be it in the foothills, or on mountainsides, or on forested mountaintops-than their urban brethren. Withdrawing from society allowed them to spread into areas not reliant on agricultural factors such as the ability of the land to produce sufficient yields, or settlements that needed to be located along important lines of communication such as major river systems. However, without the support of large lay communities, forest monks were unable to create significant monumental architecture. Instead, they carved Buddha images into rock faces and altered natural formations such as rock shelters to become their habitats. these remote sites could not sustain large populations of monks because of the lack of lay donations and food resources. this factor, along with their isolation, meant that the ability of forest monks to propagate Buddhism would have been limited compared to their brethren in large lowland settlements. Although monks residing at the upland sites removed themselves from lowland secular society, there may still have been relatively frequent communication between them and urban sangha. these forested sites may have been used as annual rainy season retreats by lowland monks who sought out forest monks for instruction in meditative techniques.
to sum up, during the Dvaravati period in the Khorat Plateau, Buddhism was predominately a lowland tradition. Urban monasticism seems to have dominated the major lowland settlements, where elite patronage and lay support allowed for the creation of monumental architecture and the flourishing of Buddhist art. Buddhist monastics of this kind were largely restricted to substantial moated sites located along major river systems, however. the highlands and mountaintops were home to another form of Buddhist monasticism in which monks shunned regular interactions with lay society and instead chose to isolate themselves in their quest for spiritual enlightenment. In this sense, the forest monks more closely match the descriptions of Buddhist monastic practice given in textual sources than urban monks.
conclusion
Historical ecology allows us to view the landscape as a record of both the intentional and unintentional modifications created by humans on the environment (Crumley 2007 : 17) . It also emphasizes that we should not perceive humanity and nature as constantly in opposition to each other. Instead, a reciprocal dynamic exists between society and the environment ( Balée and erickson 2006 : 9) . By viewing Buddhism in this light, new understandings and interpretations arise. While forest monastic practices may be in greater harmony with nature than urban monasticism, even these ascetic practices cause some change and modification to the environment. Carving religious imagery into rock faces and adapting rock shelters for habitation leave permanent traces on the natural surroundings. On the other hand, in actively expanding and reshaping moated sites, urban monastics leave much more indelible marks on the surrounding landscape.
By analyzing the distribution of moated sites, earthen mounds, and sema stones, this article has shown that settlement patterns in the Khorat Plateau during the Dvaravati period were largely determined by environmental factors, in particular the courses of major river systems and the availability of sufficiently fertile agricultural land to support high population levels and produce surplus food. At the same time, people in these settlements modified and manipulated their natural surroundings. the creation and maintenance of moated sites represented a considerable altering of the environment and allowed these societies to utilize water resources, not only for irrigation and flood control but, just as importantly, for transport and communication.
the arrival of Buddhism further reshaped the cognitive and physical landscapes. In wanting to propagate their religion, Buddhist sanghas sought to live in large-scale moated sites so they could acquire patronage and donations from lay communities and local rulers. the support of the lay communities allowed them to alter the landscapes of the moated sites; monumental architecture arose in the form of stupas, ubosots, and viharas. We can infer that sites such as Muang Fa Daed, Ban Muang Fai, and Muang Sema were producing high agricultural yields and using the surplus to support the flourishing of Buddhist art, which would have required considerable stone and metal resources. At the same time, a cognitive shift in landscapes occurred as structures began to be built, both inside and outside the moats. Muang Fa Daed, for example, is ringed by stupas, and Muang Sema also has significant religious structures located outside the moat.
Comparative evidence from Sri Lanka and India suggests that the sangha may also have played an active role in agricultural production, including introducing new irrigation techniques and management skills. the paucity of epigraphic remains in the Khorat Plateau makes it impossible to know whether the sanghas in this region were also actively engaged in agriculture, although it would explain their prominent positioning within these urban centers.
Not all of the sanghas may have had such close ties with the lay community. Some chose to withdraw from society in their quest for spiritual enlightenment. Such forest monks carried Buddhism into areas that were relatively inaccessible to laypeople and undesirable to their urban counterparts. Seeking out mountaintops, hillsides, and forested areas, they interacted with the natural environment in different physical and cognitive ways. they nevertheless also "Buddhisized" their landscapes such that the highlands came to be viewed as locations for asceticism, meditation, and pilgrimage.
By spreading into the lowlands along the river systems and settling in major urban centers, Buddhism altered the physical and cognitive landscapes of the Khorat Plateau. Buddhist architecture began to dominate the skyline. Constructing stupas both inside and outside the moats facilitated a cognitive change in how the boundaries of settlements were understood. the tradition of forest monasticism transformed the landscape in a different way. retreating to isolated regions, forest monks allowed natural features such as mountain ranges, forests, and hilltops to enter and become part of the greater Buddhist sacred landscape. this transformation was not only cognitive but physical, as attested by the remains of the many Buddhist images carved into the rock faces. through these differing ways, Buddhism spread into both lowland and highland areas of the Khorat Plateau and forever transformed its landscape into a representation of the three jewels of Buddhism: the Buddha, the Dharma, and the Sangha. notes settlements were dependent on large-scale river systems such as the Mun and Chi, particularly in regard to water management, agriculture, transport, and communication. A study of the distribution of sema stones also provides evidence for the spread of Buddhism, while Buddha images carved into rock faces on mountaintops and evidence for rock shelters illustrate that the tradition of forest monks was functioning alongside the more established urban monasticism. the relationship between Buddhism and society is explored, illustrating how the arrival of this religion resulted in new cognitive and physical conceptions of the landscape best demonstrated by changes in settlement planning. Finally, it is shown that Buddhism did not function outside of society but existed in an interdependent relationship with both the lay community and local rulers, with patronage being granted in return for not only spiritual guidance but political legitimization. Keywords: Buddhism, historical ecology, urban monasticism, forest monks, Northeast thailand, Central Laos, Khorat Plateau, Dvaravati, Chi and Mun rivers, sema stones.
